Page 4, lines 9-14, substitute the following paragraph: 



The present invention has been worked out for solving the problems set 
forth above. It is therefore an object of the present invention to quicken 
activation of catalytic converter by controlling an exhaust gas energy (exhaust 
temperature) and a combustible component of the exhaust gas (HC, CO or the 
like). . . ■ 



Page 6, lines 16-22, substitute the following paragraph: 

According to the eighth aspect of the invention, an exhaust control system 
includes a catalytic converter temperature measuring means for measuring a 
temperature of the catalytic converter for retarding timing of the auxiliary 
injection when the temperature of the catalytic converter is higher than the 
predetermined value. . . 



Page 6, line 23 to Page 7, line 5, substitute the following paragraph: 
According to the ninth aspect of the invention, an exhaust control system 
for a cylinder fuel injection engine having a cylinder injection injectors directly 
injecting a fuel into combustion chambers and a catalytic converter provided in 
an exhaust passage from the combustion chambers for purifying an exhaust gas, 
wherein catalytic converter temperature measuring means for measuring a 
temperature of the catalytic converter for periodically inhibiting ignition when 
the temperature of the catalytic converter is higher than the predetermined 
value. 
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Page 7, line 12 to Page 8, line 12, substitute the following paragraph: 



y j ^ Namely, in the present invention according to the first to tj*fird aspects, 
HO and CO discharged in the rich mixture operation is purified by oxygen 
discharged in the lean mixture operation, and the exhaust temperature will not 
be lowered since rich mixture operation is performed./ Also, even when the 
catalytic converter temperature is low and the reactLem amount of the catalytic 
converter is small, discharge of HC and CO to the atmosphere without reaction 
can be successfully prevented. Also, whexyxhe temperature of the catalytic 
converter is high and thus HC and CO r^act, the temperature of the catalytic 
converter can be further elevated. In the fourth aspect of the present invention, 
utilizing heat (reaction heat) generated by reaction of CO on the catalytic 
converter, temperature of the catalytic converter can be elevated. Sixth to eighth 
aspects of the invention, since complicated torque compensation by the ignition 
timing control is not required. By auxiliary injection, even when temperature of 
the exhaust gas and the catalytic converter is low and reaction amount of the 
catalytic converter is small, discharge of HC and CO to the atmosphere without 
reaction carr be successfully prevented. Also, when the temperature of the 
catalytic/converter is high and thus HC and CO react, the temperature of the 
catalytic converter can be further elevated. In the ninth aspect of the invention, 
le catalytic converter ca n be activated by burring HC in the catalytic converter. 

Page 11, line 11 to Page 12, line 27, substitute the following paragraph: 
Fig. 1 is a schematic block diagram showing an exhaust control system of 
a cylinder fuel injection engine according to the present invention. The exhaust 




control system generally divided into a fuel system control unit, an air system 
control unit and an ignition system control unit. At first, discussion of the fuel 
type control unit will be given along flow of a fuel. A fuel delivered from a fuel 
tank 5 by a fuel pump 4 is directly injected into a combustion chamber through a 
valve of a cylinder injection injector 6. By the fuel system control unit, a feeding 
pressure of the fuel pump 4 and an injection valve of the injector 6 are controlled. 
Next, the air system control unit will be discussed. An air is sucked into the 
combustion chamber by a negative pressure generated during downward stroke 
of a piston 8. An amount of the air to be sucked at this time is variable 
depending upon throttling by an electrically controlled throttle valve 3 and 
timings of an intake valve 12 and an exhaust valve 13. Accordingly, in the air 
system control unit, an open degree of the electrically controlled throttle valve 3 
and timings of the suction valve 12 and the exhaust valve 13 are controlled. 
Finally, the ignition system control unit will be discussed. In the ignition 
system, a combustible mixture of the combustion chamber is burned by spark 
ignition from an ignition plug 7. Accordingly, the ignition timing of the ignition 
plug 7 is controlled by the ignition system control unit. It should be noted that 
the reference numerals 1, 2, 9 10, and 11 of Fig. 1 denote an electronic control 
unit, an air flow meter measuring an intake air flow rate, and air/fuel ratio 
sensor, a catalyst temperature sensor and a catalyst portion. The following 
discussion will be given in terms of four cylinder engine illustrated in Fig. 2. In 
Fig. 2, the air introduced through the throttle valve (not shown) is distributed to 
the combustion chambers 16 by induction pipes 14 and is mixed with fuel 
injected from cylinder injector 15. Exhaust gas after combustion is discharged to 
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the atmosphere through the catalytic converter 19 mounted in the exhaust pipe 
/0 y/ 18. In Fig. 2, #1, #2, #3 and #4 represent combustion chamber (cylinder) 
* number, respectively. In the embodiment, ignition is performed in order of #1, 
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Page 15, line 16 to Page 17, line 1, substitute the following paragraph: 
The second embodiment of the present invention will be discussed with 
reference to the flowchart in Fig. 7. At step Sll, measurement of a temperature 
of a catalytic converter is performed. At step S12, when the temperature of the 
catalytic converter is higher than a predetermined temperature, the process is 
advanced to step S18 to set a rich period at TH. Conversely, when the 
temperature of the catalytic converter is lower than or equal to the 
predetermined temperature, the process is advanced to step S13 to set the rich 
period at TL (wherein TL > TH). Next, at step S14, check is performed whether 
the rich period is modified or not. If the rich period is modified, the process is 
advanced to step S19 to activate a timer. At step S15, check is performed if the 
value of the timer is longer than or equal to the rich period or not. If the value of 
the timer is longer than the rich period, the process is advanced to step S16 to 
perform rich mixture operation. Thereafter, at step S17, the timer is re-started 
(the value of the timer is cleared to zero). On the other hand, when the value of 
the timer as checked at step S15 is shorter than the rich period, the process is 
advanced to step S20 to perform lean mixture operation. Fig. 8 shows a result of 
rich mixture operation and lean mixture operation according to the flowchart of 
Fig. 7. As shown in Fig. 8, when the temperature of the catalytic converter is 
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lower than the predetermined temperature (low temperature), a period of the 
cylinder to perform rich mixture operation (rich period) is set to be longer than 
that when the temperature of the catalytic converter is higher than the 
predetermined temperature (high temperature). By varying the rich period as 
set forth above, even when the temperature of the catalytic converter is low and 
^£ thus reaction amount of the catalytic converter is small, discharge of HC or CO 

not purified by the catalytic converter to the atmosphere is minimized. On the 
other hand when the temperature of the catalytic converter is high to react with 
HC or CO, amount of HC or CO is increased to increase reaction amount of the 
catalytic converter to further elevate the temperature of the c atalytic converter. 

Page 19, line 21 to Page 20, line 2, substitute the following paragraph: 
On the other hand, when the temperature of the catalytic converter is 
higher than the predetermined temperature, HC also cause reaction. Reaction 
heat of HC is higher than reaction heat of CO. Therefore, as shown in Fig. 14B, 
when the temperature of the catalytic converter becomes higher than the 
predetermined temperature, it is preferably to increase HC rather than CO. 
Furthermore, it is preferred to make the air/fuel ratio at the inlet of the catalytic 
_. converter lean. ^ 

Page 21, lines 4-11, substitute the following paragraph: 
— ~ " " It should be noted that, in the embodiment of Fig. 18, since there are 
cylinders not performing auxiliary injection, the fuel injected by the auxiliary 
injection can be sufficiently reacted with oxygen. Also, the rich mixture 
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operation by the auxiliary injection has little influence for the engine torque. 
Therefore, complicated torque compensation by ignition timing control is not 
necessary. __ 



Page 21, line 12 to Page 22, line 8, substitute the following paragraph: 
The sixth embodiment of the present invention will be discussed with 
reference to the flowchart shown in Fig. 19. At step S51, the temperature of the 
catalytic converter is measured. At step S52, when the measured temperature is 
higher than the predetermined temperature, the process I advanced to step S58 
to set the auxiliary injection period at THH. Conversely, when the measured 
temperature is lower than or equal to the predetermined value, the process is 
advanced to step S53 to set the auxiliary injection period at TLL (wherein TLL > 
THH). Next, at step S54, check is performed whether the auxiliary injection 
period is modified or not. If modified, the process is advanced to step S59 for 
starting the timer. At step S55, check is performed whether the value of the 
timer is longer than the auxiliary injection period or not. If the value of the 
timer is greater than or equal to the auxiliary injection period, the process is 
advanced to step S57 to re-start the timer (reset the value of the timer to zero). 
On the other hand, at step S55, if the value of the timer is smaller than the 
auxiliary injection period, the process is advanced to step S60 to inhibit auxiliary 
injection. Otherwise, the process is advanced to step S56 to permit auxiliary 
injection. Figs. 20A and 20B are timing charts of fuel injection signal in the 
shown embodiment. 
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